Phorbol ester activation of the protein kinase C pathway inhibits gonadotropin-releasing hormone gene expression.
The effects of the phorbol ester 12-O-tetradecanoyl phorbol 13-acetate (TPA), an activator of protein kinase C (PKC), and the PKC inhibitor staurosporine on GnRH secretion and mRNA levels were studied in GT1-7 hypothalamic neuronal cells. Dose-response and time-course studies revealed that TPA (10(-8) M) acutely increased GnRH secretion 3-fold at 3-6 h, which then declined to baseline at 24 h, while it progressively decreased GnRH mRNA levels by 50% and 70% at 6 and 24 h, respectively. To ensure that these effects were due to activation and not down-regulation of PKC, cells were treated for 30 min with TPA (10(-8) M). This brief exposure to TPA also resulted in a decrease (60%) in GnRH mRNA levels at 6 h, with a 1.5- to 2-fold increase in GnRH secretion compared to control values, suggesting that activation of PKC decreases the pretranslational expression of GnRH while increasing GnRH secretion. Additional studies measured PKC activity and documented a shift from a cytosolic to a membrane fraction after incubation with TPA, again supporting PKC activation. Exposure of GT1-7 cells to staurosporine (10(-8) M), a PKC inhibitor, resulted in no change in the level of GnRH mRNA or secretion at 6 h. However, incubation with both TPA and staurosporine prevented the decrease in GnRH mRNA levels and partially blocked the increase in GnRH secretion induced by TPA. We conclude that TPA, by activating the PKC pathway, acutely increases GnRH secretion, but dramatically decreases GnRH gene expression. The exact mechanism of these divergent effects on the synthesis and secretion of GnRH remain to be elucidated.